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MOLDED TERM NAL MODULES Background of the Invention This invention

generally relates to the"art of electrical connectors ari ?Lp ?@pt Q@HI arly,

to an electrical connector assenbly having an i nproved struc

facilitates its manufacture. An electrical connector assenbly typically

i ncl udes sonme formof insulative, or dielectric, housing which

plurality of conductive terminals. The termnals typically have mm M’ﬂl ﬂ""“m
portions for engaging |ike portions of term nals of an opposing conn

along with tail porti onEIEGTRECALNGONNECTOR ASSEMBIAS or to conditfi¢e

_ tr aces on a print eHAVINGINSERT MOLDE® TERGTNAY, MODURES! ectri cal
' connector assenbly incorporates very thin termnals nounfed in a dielectric

housi N g iBréh 6ﬁ iﬁb tgionsurroundr ng: part of the mating portion of the

connectarﬂgsaﬁiy—hf‘he—ﬁle'rm als may be stanped and fornmed of conductive
' sheet netal. Phisdneeiiibe g@rﬁerél%ﬁi‘blaiéﬂl@ftﬁé it oﬂ&%@ﬂbﬂ)ﬁohﬁec@or&'aﬁ@tpaﬁﬂﬁhﬁﬂf

connector that mounts to amgrlnte . circuit board and whi ch "nates vvlth an

opposi ngnelastriesl epnnetior gssemibhichaving iminhpraved sinkcbrevthatifagilitate; #e tiangfactmts. ng

d ext endi o llel to th t_bo dart. | bod
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mating end of the connector. The tail portions are bent genera y at right
angl es dywinaily hive wnwcwwﬁonmgagumﬂmmmnsmﬂtmmmiduﬁan omposingcui t on a
printed crrc it board are .encountered . in fabricating electrical
connect &GPABE @nﬁlﬂlg ¥ I%‘Ttalﬁ)ﬁggmggg derpupationdo et ggdw TS REAP SPRAUFHING Bees oy

[ nsbance,m%a%lfggitmgqrdcgrtﬁgmg_act ure involves stitching the term nals one at
atinme into the rear termnating face of the housing. This process is very
sl ow and res Lﬂ)lh%typﬂ of dﬂptriealrﬁonad:ctor@tsmmblso mcotpvraicsjmrytlmnmmimnaih motrhied in
desired s SLze .of t ct.or, the. walls t he connect housi ng
must be 44 %?vuflﬂsrr” |7 ﬁagarnrm%mﬁfg&smwgaeﬁwa i ng nay
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wal |'s, both of which. are undesirable. Afso, stitched termnals nust have a
m ni numAst exfanmee of swhrmpmmr astemibly Enn:hghtrayxgtbdrcongectmshmun@mts tohepririted f ness
results in t rm nal,s h@} %@8‘“ onsi der.abl e: t hj ckpess and because the tail

por t i on&€TLHH P%‘fitanﬂﬁfﬁl ﬁ?é?}’PafﬂBgB?IEI}?ﬁt%e SEPRRACEPIBERLEESE om t hei r
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printed circuit boar pus zoos.Anathér net hod acture
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desired spacing. The f ow of plastic into:ithe hold is done w such force
thabi of tcendmteretcefr:m‘tnalasmm omgitit boartlei r positi on Anot her pr oblemis the
termnal tail tions are not a orted, The of the
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many connectors requires thin cantil evgred: portions that hold the contact
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. provi de .a new roved.e al.' .comniect of the character described

that f act?rF‘ig?%ﬁ gggebﬂn&%}qﬁ]ﬂ%i@ﬁ%‘gjv@ﬂ@?%mg?wa enbodi ment . of the
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+supporting different set term na at. . ar I ns de
during insertion. The stiffness results in terminals havmg a considerable thickness and
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because the tail portions are left unprotected, they are often bent or displaced from their

proper relative positions for connection to the conductive circuits on the printed circuit board.
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present invention; . 4 gyl i ' _
R extends around.portions of the modules to-fotin ajsilfb,assemb]y.-. A diclectric body:is molded --- " - --

nodul es. The nol ding of these term nal nodul es reduces alignment problens
and facilitates the support of the termnals within each nop{l ﬁUGTZUg{'use,
of two, interengaging term nal nodules allows nore freedomin the w dth,and
| ocation of the termnals. A netal shell extends around portions of the

nmodul es to forma subassepbly: A-diel ectric bady<is lded ~--~- -- .
about porti oré“%ﬁertlﬂ%tﬁf’éPﬂgﬁé\‘famglvﬁﬁ@%?ﬁg%ﬁiOéﬁ%ﬂilﬁ@"%l’r?é] the i e,

t he sub y . ; Nl ishe t . ingle unit
The t or ae g ass PreRroledl Sl ik an R EIORL pobRRE o Bl AanBaF il o o
encl osegotiain¥dvitiii ¢ha@bRled hosihg, ad thid kdsuRPbAEPRSqIaRA prakleaRdmatsyar dl y
fromthe nodul es to engage appropriate conductive circuits on a printed

ci rcui t qualiydyielBpberanee thettermindle hte diffituttite Supplode theiudésing spdcingh lhecfionvnal
nodul es ave l.ocki roj ections.nol ded: he body to faci]itate
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the nodules in propef relative positions ipt subas
one noddhieness\ofithectenmimals, alofif) wiliGhe béls fadnygionahe angled ienginatssmakb#tt i s

recei ved withinia .c?rrpl,errentqﬁa@fpggfed hole in the other nodule. hi
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proj ecti mat' r rves

sur r oun@antileesred poitiond apaisuhldNthin, theyi reguips &iditidiRd sigipeeicto RdVent briegkdger m nal
modul es each include a forwardly projecting cantilevered | eaf, and together
the two nodul B rrewpbinyentia iy dirgetpd ﬁes@vmagl}qsg vardpusi nspblems ehé prayidisg gor

assenbly., . fr achother .t o f rece le
t her ebeﬁnedeﬂr%es#g?ﬁrl%%fﬁ&&ﬁggg P ?Jhglsgar'?qﬁq'é;g N geﬁlt %oplﬁlglgﬁq%ﬁﬁeo%?ﬁég{’%ﬁes The !
cant i | evensiderabla\sappdrtfis theefhinals d:‘p]me‘dnngct Ba8embBNd the termnals contact
portions are exposed on these faces. ‘Locating neans, such as notches or

recesses, are provided on the cantilevered | eaves that engage the outer

shel | tQ 0,1,,91 59@46‘?}@%‘?*3* their respective positions.' According to
anot her “aspe A tion the termnals have tail portions projecting
from the rearA gasesl odfjedt BEtHRAHdNEBA ilo proide b REW and limpRAl @RctritAE housi ngs

include retention portions that are parti.ally: nol ded about the tail
por t i onompeaiy of tgreharagter dgspritied dkatifacilipiep dic manufestuze thergpf i ons. Ot her

obj ect s, featycs ARA ACNEREAASS, BlichNE. LOYERLL QB MY (bE AppaLERE frOm the

. | <2 .
fol |l ow ng" detai &G desSer p?l on ‘taken in cohnection € acconpanyi ng

dr awi ngsermBhialahodes; Badh supporting idifferEitavisdF serbiieals Mueaveiiasert thelged iethew t h
Its objects_and_ the advantages thereof: .nmay. be best understood by reference
to the RO @e@%EM%ﬁ%eﬁmwlilw%jrm? BHSREI Proiders: shijatay
drawi n ' i i ke. rof ‘g o dent i fy: L , .S 4N the.
figur eg%%%%pﬁﬂ\ﬁﬁ P%%ﬂehEF§ ‘ﬁﬁlﬁg%gc%?@géﬁﬁ%g&vﬁﬂv{%#‘gggﬁiam rll%:%ﬁf

connect ahodiesiiowys maeFeedahdn thewiddcaiddetapnwifihe tehainalsi ne et shelf t he

-
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about portions of the terminal modules and alsolr'tlo'nof the shell, i.e., the subassembly, to
hold the modules and shell together as a singlé mit; .

The terminals of the terminal modules have contact portions that are enclosed within
the meta] shell and tail portions that extend outwai&ly ﬁo;n the modules to engage
appropriate conductive circuits on a printed ci:‘dﬁi"‘é‘ll;oard. Both the metal shell and the
molded housings of the terminal modules ma); have locking projections molded by the body
to facilitate holding the shell and modules in asscﬂil;'ly. Complementary interengaging
positioning members are provided on the two termmal modules that maintain the modules in

proper relative positions in the subassembly. -Thc,:housing of one module may include a



FIG 2 is a rear perspective view of the connector assenbly of FIG 1; FIG
3 is the sane viewas FIG |, but with the nol ded rear bodénoorti?&rermved
for .clarity, and illustrating a connector subassently; FI AUGs 2804 ear
.perspective vi ew of the subasserrbly of FI G 3, with the netal shield
renoved f » ode

t he conr?e&%’%‘ B‘X@%P 9“%][‘3 rﬁe&/ed o laL?é’. Daffl?%artyﬁgal?egr lﬁﬁﬁtﬂﬁﬂﬂﬁfes
separ at ggodiél vertl cally spaced apart frioti each other; FIG 6 is the same
view as FIG 5, but taken fromthe top;, F|'G 7 is a sectional view taken
along line 7- Th aotorfine with éneGprir®ipad aq:eceafrthppresqnﬁanvenaom themafduldae t op
termnal nodule, with an alternatlve cqnflguratlon of the tail portions of
the t er ACARFIate tefosm g combined gpapsator housing Withgporfarvardly Rreleriipgamatiegu| e of

FIG 8; t |
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assenbl ippefeiro@ emBOMRIND thefenhiiR] indWeIRE babh ihelaes Q%rwamwwje&n@%ﬁﬁle%ﬂean of
the Preferred Enbodi ments Referring first to GS. 2 the invention

i s il udeafarnshtogether te dve madules coeprsativsly, d@mmhﬂl@g nm‘uowhf thq: qosnmcsrerrbl ed

froma plur di stinct onnecto 4 0s .l ated as a
gt - 2B Y o SRR tsaPE i SRt 5 B g RS e S b SfoF L of 25
pri nci pl ) HeGRh tih@eHoh Or N
and st ylrg?lgil gmﬁﬁgsbf%gﬁggmﬁdﬁgmm sﬁ?ﬁ?;eﬁg?lvgﬁ g%‘?rlﬁ%fwt er m nal

modul es Opposmatfaces\@uldlth@‘@nﬁmalsmma(cmdﬁlo&) arpfekpdsed pa these facek. Loeatimgosed by

an exterior 16. A bod or.tion is.mold oV rtiopns of

the SRS e g Baihes orecstueR: a1t PRVIGEBE comilfrrrei fonees el et ohel |
Logpt herou?érsﬁelﬂd‘l%l&tl?esl%ﬁg@'ﬂtheﬁ'}b% éﬁ»ﬂeyp& dsON 18, as illustrated in

and 7 defines the rear e-‘connect or and it al so encl oses
port| ons of tmwocdlngmanqthertaspamtoﬁtﬂnsnufenum thotenmotaty have hail pmmnmal

nodul es 30, .32 orti.on r.oj éct! ¥ or viar to

por t i ond BFCHIEACR A a%facewfetgséﬂﬁﬁé%é S 35 SR Tegp o Bor BORISERgROd ol el
com ect QHeﬁﬁ'&Pfu&@ofxthaﬂﬂ‘é 8%1&«3@&3«% ﬁ.@ 16l p&iiohs RPRAIE theliafl P%f‘tﬂfrﬂ int he
cantil evered nating poxti ons 20 and their-‘associ ated netal she

preferabtyp@i@bh&pﬂs@ums preferably parallel to the circuit board, while

t he housi ng arti ma ude: ur al. . nount i sts 22
for insertion ﬁﬁgb Er%nweﬁf‘“éxﬁ%tfﬁi %BE&WP o?ﬁ'él?gFPBRﬁr?mB%élﬁ) % not
shown) . fEn@wﬁigeietml%ﬁ deBRfiptiBg ltatk@ﬁ 1@c&ﬁ4e&tldﬁ wﬁH'ﬁfEdc@&nfnﬁﬂfm fradfhgsh extend
through the body portion 20 and which project rearwardl’y thereof for

connection, .as by sol derl ng, to appropriate ground circuit traces on the

circuit .bo for . I’Ol‘l the shell. Each ~of the two term nal nodul es
30, 32 K Sof conductl ve termnals in tw distinct
sets of ter M@ isverRdatolgethe With itdbbfects andTh@adVHﬁtaﬁMereof may be best

understood by reference to the following descnptlon taken in conjunction with the

.) . . accompanying drawings,. in which like referencc numerals identify like elements in the .

figures and in which:

FIG. 1 is a perspective view of an electrical connector assembly constructed in
accordance with the principles of the present ih;;rlcailiibn'

FIG. 2 is a rear perspective view of thc connector assembly of FIG. 1;

FIG. 3 is the same view as FIG. 1, but w1th the molded rear body portion removed for
clarity, and illustrating a connector subasseml:;iy: : ‘

FIG. 4 is a rear perspective view of the su‘t?gssembly of FIG. 3, with the metal shield

removed for clarity;



whi ch preferably includes nounting tails 26 (FIG..2) for connection, as by
sol dering, to appropriate circuit traces on the circuit boar;i] )‘@Zﬁ
illustrates a connector subassenbly~28 that is forrreéf by ass r’rgl fe.
term nal nodules 30, 32 and the shell 16 toget her:" FIG 4 illustrates the

' | GS.
5"and 6 show T gt capiatad il b nk SSuieibs st o8 HGnd olbtasthhe For
pur posestehgingi ﬁiodﬁ!éﬁ' ué;ﬁra?ced ¥hd Yerligalf }ﬁgp‘ﬁﬁé(ﬁq)ahoﬁorﬁ%u%ﬂﬂ'&he} op" nodul e, and

nmodule 32 will lie referred to as the "bottom no , although it will be
under st ood thEIGtGmeSbegﬂmetmemEIGr éJbutcba:l(enrfronmtliel'tepenbodl ment illustrated

and t hat thea'%ﬁ):? nal du! ma be Uti ized in "right" and "left" and
ot her orient Siarpeg hiasis ?ﬁalﬂ% R rhe shel | 16 may be
st anped and fgjdrgg;f, ere

| ocati ng rreanl'ﬁs,f are proéllll%?%%% ?@%gﬁ o?% @ﬁ%n% ]’ég&dﬂ? ﬁ@ &%ﬁg‘}t‘%

canti | eveanfigurationioftise 4# poetidiglof theenp@alsi ons spaced from each other.
Specifically, _as seen best in FIGS. 5 and 6, the nodul e cantil evered

portions 44 hEle Sisedeespediiveviryod thedep sermsnalimaivioef8E. Bher ei n - at t he

chet 116 1 o AREIR RS ERckof e pf et berii m T TR s 45
whi ch gmove | nFRs. natis a%rsﬂéctivme\» Reas R sltegs Snwivdd h%??&?ﬂg%' ﬂlﬁb&fngctor of

cantilevered portions 44, The notches 46.preferably inc

por ti onsthedwehbemtagethiesr ewi th (FIG 4) that engage the locating tabs 48 to
mai ntain the cantilevered portions 44 in their relatively spaced positions.
This allows the cantilevered portions 44 to have a snmall thickness which
hel ps t%é’tﬁﬂ@dmﬁc ﬁ6@bi‘th’%lil%fé}§—edﬁ Boaiinehisor snel|. The shell tabs 48 )
are prefera ased 1 nwar erepyiexert a conpressive force
thereon that &sfenmgﬁrshtqﬁli(?r& ellamdrighe treventioitis| iBustratal qsm&lemsaléénmdctqﬂ ace

L G A A R AT e
conf I gurigdstptedTas>Drighdingled ﬂép@dtéb?f tdimeStBE lalthb iy § ;ﬁnﬁﬂﬁ %@erﬁ*%{l '*tﬂa‘t?d}‘?elt ' on as

it fits over the two cantilevered portidns 44 o e termna es 30,
32: The mheiples of the pf&scmbhyemmnmw tesinedrp&i2tedi intoostherfoirms expayids bhe et al
shell in a Iocallzed area so as to provide a tight fit at the dove-tail
seam SpPPRE'SPns 54 are stanped and fornmed out of the sides 16a of the

shel 16 . andThé ddnnl0dRdRuieliR iidthdd £t oAlnBRRPSRGICE AR AR OS 6 (20 1 01O

the receptacl e defined by the cantilevered.portions of er minal
modul es @HQ. 3)whishetd pal:ﬁall}Fd:l@losﬁd hyamexﬂanmsmbtaashdlhhi shéblly portivayl 8iiscl ude a

pair ai, ners hat ver rojections 56 that_ are
f or med &He@ﬁﬁé}gﬁm oputeg abt2i dgﬁa SR e {?al?OIBHFtJPB nlg$ aidhe
shel | . sghell together as a smgle assembly. This body portion 18, as 111ustrated in FIGS. 1, 2 and 7

defines the rear of the connector and it also enclos'e's' portions of the conductive terminals of
c4- e wnn  theconnector. The terminal modules 30, 32 have portmus that project forwardly to define---
mating portions of the connector. The connector 14 111ustrated 1s a right-angled connector
adapted for mounting on a printed circuit board Therefore the cantilevered mating portions
20 and their associated metal shell 16 preferably extend above, preferably parallel to the
circuit board, while the housing body portion 18 may include a plurality of mounting posts 22
for insertion into appropriate mounting holes in the circuit board (not shown). The shell 16
may include a pair of mounting feet 24 which extend throngh the body portion 20 and which
project rearwardly thereof for connection, as by soldenng, 1o appropriate ground circuit traces
on the circuit board for grounding the shell. Each of the two terminal modules 30, 32 also

. . 3 . ot ".. " .
support a plurality of conductive terminals in two distinct sets of terminals, each terminal of



= por t i on444n place Hathinythg shei 36 mspetn spaled ad Yt

._ 10 ~ UG 2004 ' These retainers 56 are received in a key, or slot,
torned |n the top term nal nodule housing 34. As seen inOﬁgﬁ%#h the
body portlon 18 that.is-preferably nol ded over the shell and gﬂ
.nmodul es covers the shell retainers 56 to not only hold the shell to the

assenbly, but also to_assist ill holdi ng}the seam 50 toget her. The housing
porti onwhighgrefersbly Bisludes mqtatm&t?alé 26 (BBS.rfayfor q%mea@naasgm solgmingpigar di y

proj ectin ect obs as posts 60) which are surrounded
by the B &W@%ﬁ%ﬁ%@*& % lﬁcqlétéqggg 1 and 7, to fiu-ther facilitate

tr c td?ls S th€fo mblifig the
hol di ng the FRE.M NRistrARS dlcBnidtd? sabRsdhbIHi2Y thities rﬁ'@ﬂB @bgRinbli best seen
in 1~'1G 5, the termpals 36 of the top term nal nodul e~: 30 include

cont acttepnmal o1dulB8 30vA2 ehd theshelk ibﬁ)mtlwn BIG. |4n§ustmté%the c@deofort he
cantil evered 44, T ermn re p sta ed and f.orned of
TR criatseibi b S e shoiFLd FomyoR GO LS, 6 SHi BRIvOCHARd <.

part of t h he
Cant 1 - cpbiBeF 30 PaRBhid R ciRfolér 24 %gt&?s. tétgﬁa%addgfé eigretin
t her ew fghas thé “tbp? Modals add nivduke 3206111 tmrefdmﬂsto 3§thet“|haﬂorp1’ atcelumb h]yhc@gh@md at

an angle to their contact ," portions 36a'as seen in FIGS The
t er m sn¥ilsbzendssstaopihat thege aostlta?rrs merely; ssuLE th%elabeemeta@élua%%wfdothat

Corm oSl Lm0 R uBlsGt e g TP LAY bR ARy N

t er m nabf treGhNeRtiBAUSI Ng 34., To that end, FI GS. 5 and 6 al so show plastic
mat eri al. 64 interdﬁersed bet ween. t he body portions of.adjacent termnals.

I n addi ti on, The shelht@maydestamnediang forney, frqrmsiget metatﬁp%eorppbmeaew by
m)ld n ar-lik rrber t f rt ons of
t he Itog ’?eé' %1@' ﬁgeregmﬁ dé) tvb&égd’d supgllcl)r%h lhlgra'n?hﬁe . c’8‘§ur: ngst he

It nsert Fﬂiﬁﬂéﬂéﬂeﬂ%&ﬁ%M ’EU’llhcﬂd ﬂtd%t@t[iébjstb@h&@ ﬁ@ﬁ ehdit cﬁh@S spaetﬁmtynam geetf the
erm nal s ~ ~ as ~i ey

afc
sQtll ~beStt MmBIGS.t5and 6dhgmeguls qmtylewrpfénompw‘t hevetrmtqhep gﬁ oReldhed, oF

t he: bot t : the distal (free) endsthernof B €31 Q o $Sypport
bar 66 ﬂhﬁ‘t’ﬁ? ﬁt-m(e fherep e{‘rtn};"jna'r:é11 t%e’et s L?i'c'fn 3 |n)\/\h‘|scuﬁ“t“h§ 1“z;lr:![g;”’r'ormed

and por hhdRIhe4helf 16 isealﬁimﬁﬁbljbwmﬁﬁ with mdrafﬂljdbeﬂtgocfahhg tafﬂsetmvrm&t HeRENg
spaces 64 between the termnals with_ housi ng nolding material.

Al t er natrte spighes %whﬁm groabigll igpaspianed oxenihe eamthwe&sl nertionsifid Fihegotrbesr i al
gﬁ;g{)?t Ejge &0l y[;%b Rd %ou&%é;rlrr%guc{n% é%g aqeg%h% 1t1§ 1G] ]:1) {h%{ E?xr%%!e the and

Addi ti OIEféJaﬁﬂg tdbbﬂS h@bﬂdﬂﬂﬁtﬂr’fﬁé &d’.ﬂtﬂévefe@ ﬁdﬂ@énshﬁﬁﬂiﬁmﬂely@aéeﬂrpﬂsmm may
affect the i npedance of the connector because the housi n%amat erial _will

typi cal Mpisrpdlpasdbecantdeneredpertipmy 4nic hgve aswpll tielmess wireh hgins|te kesp the

mat er i a \% |, ] [ wil |

Fend t o0t BallieaE ASERERARE G B 08 ittt WRRRGITHISRR ariish '

seen i ntiferéby éﬁcerttmmlﬁemmﬂoﬂ:eaﬁereémhlat assisttih aminteiningthe caniileNeeedibrtibso

have contact portions 38a_that are partiatiy enbegded iii:." cantil evered
Hﬁrortlons 384" are™

CXPosed il aRiced albE kel byt el EbRk e g Tace o2

por t i ongodBured benel 5@ thanAgiimsint thetshell in toshrand copfigtiatios a8Rdits uvértine tvhe body
portions termnating in the tail portions:.26. The plastic housing 34 of the

bot t om cartiteyried perdigne 44 of the tepminal guofpdss : eath ‘Sh%stetl i neftreblmcﬁweé agAd has
what t of
that e ke GASb USRI A8 i 3ROPOHRRANE B S8 M el ALRLR Bart ©

especi aldbye-tdilese‘am ISp@ﬁrgtarm@SA arenstahpétandrfoﬁhai fntof ¢hna stttwsrmamathecshdtﬂ ke and
t he overall connector. The housing 34 ofi:he bottomterniiual npdule 32
pref er a@nst wm@na%%éheslyaldrof@ﬂ OppoSIRg eaymegipr serteddnto therecaptaeln dgfgedidt ome

. port 1 on bl s Blnd O URRASFRBAL BRERL AL 067 306 A0
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the body portion to 18 to the connector. . n the

f or egoi it asnfbrmad ohoppesiteysides of theesmamijI%ndelongthe reagpartipe of the shell. | pG
~i~ris 36b, j sb




of the thin. termnals project rearwardly fromrear termnating faces 70 of
housi ngs 34, the plastic support portions 64, 66 and 68 of tm?lﬁom

housi ngs provi de conpl et & support for the.tail portions 26, f grm nal S
36, 38. After~the,term nal nodules 30 and 32 are assenbled as seen in FIG

of the ouestistafigite feebfed iy €10y, o RUR B Toted 50 Bt eriakmor oo doa

over theeggapsyo formthe connector as: "shoWwi in FIGS. 1 and 2. As seen best
in FIGS. 2 and 7, the nolded body porti.oh:18 provides fluther support .for
t he body por tASJSBﬁnﬁﬁ EF'IGnH, tB8bod}f pdrtien 18 that is preferably molded over thetshlb and

t erm nal poxttark;.18 -is ~al ~so_i nportant_ because
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the tail port|ons of eminals i'n their orientation on the connect
subas s e wﬂuyh e, Sugl'oulldﬁieb}t the body portiod 118ess jsecmic FIGS. tmnd aforfutther facititatef t he
tail r. arf§ %gemn f of sifjrface nounting to a circuit

ns..in
board CFWHECNFEP’(?& ré]l’ einp REMHCHporti ons of the terminals of
bothflrst a i on
Lo the surfag‘g’ B3 1! 5he WRAY93 bhé IAAARIDAOMIBIO heluPaRAd
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configuration. These openings 110 are mat eria Weuch t he
body porfaceoot the camlﬁwcrbmmamdo ﬂ:tae;hewontast parnoﬂmairel pregerably flwh therewithal

nodul es e Sj n e u The boettom term nal nodul e 32 nay al so
be for &r%ﬂ%é g@ y 9@%%qu?r@ly5’}‘tqnidfa§a¥ﬁ%eéq theHeontist t er mi nal
modul e, [ ndEO enf i hel | 16:
(e pAGR JAH R 108, PO IOtd L8 38 el sl

hel d by dcbmttedpabbec ﬁorrcahnwtlnmthjtmulrtsonlamgc&cﬁbeam that, they lie irn a conmon

pl ane: Howev as illustr din FIGS t haody ortlon of the
term nal s of e'fl?ﬁa VR WO ?atﬁ%ﬂi’ﬁﬁ teemiggl b%dé’ H%O”rsr?‘sg\%gﬂ?ﬁpl"é*f

spaced- g ABASTr HSteRBR bk BSus‘i'ﬁg"M 1S 1lRESE HUR, 9'&@%%}5%?10%6”' cal

planes. It 1s desirable in many el ectri.cal, connectdrs to be able to vary -
the i rrpqﬂmenatndahﬂpamrstpameébetfwebmﬁwdmdyelmmoons dfcndﬁmemt tetnhinglsofit additien,very

Tar i ous ABAEESE TR AR S oy e e paviged b iRIdis RpRGHe meRbeaross |
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body port ns of te| ni .t he. t op+tiersmi.nal e and t ottom
-term nal® tﬁ%ﬁgﬂ{ | BoEeRs i BV}EPt"Y‘EIh ;dS LP??‘BH%OE'E‘eE’H@%nm nal -

body anqnod It tnmné@' Thepﬁb b2 B 6@m9ﬁ @éﬁﬁﬁd NRE PR gy
whi ch may r%gueTt in the O\EI)VEI’I ng of 1e overal I 1npe aFc'lce #qjtlg‘gﬁ%ioﬂgnect or.

FIG 11 &ré lﬁnmteldaamispctm‘ms Gfbofdhmsnmpbm’oar 66 anchhaousmmm theninterenimyispacdsh® set s

of tern.n sta rom,a bI nk of netal,

i |lustra *%‘BP’P? %th l%magwhﬁeéﬁﬂaﬁ l‘feéY ﬁa}t%rvswnggea%ay, be
st anped na % }1eawm1ﬂnaaﬁatglxﬂaaamefo?@mfeqémls axe% habthe £ fh~

t ex~i ~al ; ~ .~ ~—, ~0rrnead ne~ set. t ezvm nal s

.o termmals and suppart e ey hennmeﬂehnngﬁlme Hsemdmgdhﬂecf amu‘rglledlmt Mol t en;
pI astic, her d| el ectrlc or insul ative material is then inj ected
Pnto. t heAGdiapraibs T b en teril G4 st Hifs Reteers ggé?“’%%ﬂt’%%}t %ff%?ﬁg’-eflﬂmﬁvd&‘icﬁund
desired e
t erm nal ﬁ%e v&% 5&%({&@%%@?{5% 111§/§1c'aﬁ%aaﬂe o#hc%g s a reguced

nunber othakh @r Uﬂ16@haem¢mfeﬁdl Wil @&rbasefcapiﬂﬁtxwdscmnﬁg Betiweeh MM@ SEiEN -
Thus, the tei~riinals may be spaced closer:.together and better retained in

pl ace duwilhignd kelovsr theigipsdanse of thewgnmestdrs. cantil evered structure will not
adversely affect the form ng of the connector, because it is held in place.
The term nal nodul es 30, 32 may be separated from a comon, or i ndividual
carrier strips, and then assenbled together with their respective proj
ections and cavities mating with
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. forned. This triangular relations

10~ ~J; 2004 each other. The outer netal shell 16 is then applied to the
term nal- nodul e cantil evered portions 44 to forma connect rni@ﬁgégfnbl y.
The subassenbly is subsequently inserted into a nold and tHe r
housi ng body portion'18 is nol ded over parts of the nodules 30, 32, the
shell 18 and tt}{e erm'.nf:lls 36, 38. The body portion 18 may, as illustrated,
extend down ¥ QOSESSERIRFIG e dhe tormingds 3sotiha bttemitérnpnalthathie 3B als3Blveo as

to mai ntai N lid ..C0O | ace, t.0-facilitate the nounting of the
connect %@tg‘ﬁgg’?@ﬂrscég Fﬁh N aﬂ%‘é& F@?‘?@ﬂ 18’)‘5?13}1%6'??& Bortign A4 od therapdule 32, may
t hen be§ dsf thd&@ntdd pats hadl Qrtjion 18
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termn a?éks g’f%?‘g atp‘?”@?fé o g?qlb‘f‘ﬂ?éarﬁt PPL0EH S 83 Vil His bpdy: Rprtions terminating do ths Pn g

among t i JoRheRs R, STheNMh& L Miukinet e Lhe ce gf the
termnals tl - r~ough the %owﬁgi&gosrq%dﬁé)?%g e%%ﬁhm%?eg%}ﬁﬂ?&ge AE of
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t erm nal rmdgl e. , .~By differential signal -termnals it 'is 1. + +' L. +. a,
+n ~. ~r Surroungls part ofj thefterminalbody portions 3 A support and hold theesFmals, éspeaally ~. ue

SN ' T..' the Barn. itude v;. ~ QI _:, age,

i i 1 e BELpERAGTh Black o R boriom foGindP s efhe SRk &¥ehltcnmertan T i i &

are spaivadinyit of h botieathmahbiahodils 32 prirmablyAnsRaka Sl of GRfks! g2 M nal
u

36a (FIG ~5)~-~that is supported by the top term nal e 111 alignnment
Wi th arf§eesses &9tiuch msy beeomae ed Hiithghemateriabof fhe ahald@Bagdypsefies a®iwhesuch

that t ' r-Qund. t er mi pal: 36a coi nci des~wi t h~a centerline
that setis PERLBOIAEN e RIS 1k PAoEE 65 nc’ B it a0 o1 Db esiipa SRR
this ar3nogperativelyproide nivans MIEnpagiNg bid AHbAng ARV nF’J}?ﬂat '

_ Eifggﬁ%.s.;'éij'-s'o_ maé nt ai ng&)'at | rodgr?‘éﬁ est he

. body p¥PBEPAE 36b that extend vertical ly-at an arigle~ fromthe contact
portions, by ftotedGine: and narticiladv PPOrL - bar . 66..and, the pl astic that
fills the i'nlt:l\g?%g%ifﬂ%”sgﬁé‘ft“é@ BEHOURIRE tom i PG & gjtilegytart portions 35D, 36b
_..__. ofthe thin patiiaiprojcthecabesvaly fomabartthinsinktidAneey b 088 hL p~~are
set fo&;lgqtégugP%pPa,t en%@g@%qzﬁé)fgﬁogi;i ?sued' ﬁéustﬁz%ffﬁél %Q?%%I ex

| ncorp o giong emeduld hopemgs providecconiydetd isappoosfore  of
whi ch ig. hey ﬁmr&g{ea%&%ng%%e%gr ce, 1t will bf ungder st od that the
i nventi on. n’ﬂ@é;mge enbodi ed I n othe 's%gtgﬁ}ﬂe&erfrﬂ?ar}én? ules 30 4932478 departi ng

o)

from t hasseampbled bs bdearie G1G. 4,hadRACSHI in@NKED 63 ﬁaﬂmemiefagﬁﬁléverwef efore,
i are to he c%:%tiqdlered__in all respects as illustrative arid not
restri Raryens f terpyingd madylesi(B1G. @) ke copectsa body pottipnt18ds nloddedaved 1 0

~", 1 I B094nE toRiriifhe connector as shown in FIGS. 1 and 2. As seen best in FIGS. 2 and 7, the

) molded body portion 18 provides further suppoxj,t:-fq'r the body portions 36b and 38b of the
retainers 56 of the outer shell 16 and prevents the shell from moving, or rotating, with respect
to the two terminal modules 30, 32 during the assembly process and during mating cycles
with an opposing connector. The body portion' 1 8:' also supports the tail portions of the
terminals in their orientation on the connector sixblallés'embly (i.e., the terminal modules) and
may maintain the ends of the tail portions in .a cb..lﬁ.l'énar arrangement for surface mounting to a
circuit board. As illustrated best in FIG. 4, the jca;;jl:i)igfdons of the terminals of both first and
second terminal modules lie in a common plané 1n épposition to the surface of the circuit
board. Additionally, the terminal tail portions 26‘ of the terminals of the top terminal module

30 lie between adjacent terminal tail portions 26 of the bottom terminal module 32.

.-« thin terminals.. This molded body portion.18 is-also important because it interacts with the -« - == e



1. An el eckrical connector (14), conprising: frst and second interengaging
termnal nodules (30, 32), the first termnal nodule (30) ~ineluding a '
first insulative inner housing wikh a plurality of first 1c B8 nali 2004
termnals (36) supported thereby, the second termi nal nodule (32) 5

i ncluding a secqnd .l.nsul at4 [ b ] ral.i e d
conductive t?ﬁ)r?iqﬁlg?l? QI(S% 1se %g%’o%gléy %ﬁ&g%@?ﬂgg@h&g&%ﬁcﬁdﬁ %%%g%%'gﬁlggcond

t er m nah $0 (38 prifde tHeGho@i18gwath @A RragTlatekifimti 6B 6 Thesd BpEnihgs 1 TOAE dlleting
opposing termnals of a mating eonxreetor and a tail portion (26) for
connect with maiedial from which tigBodg)ortion 48 violotned,iand they=essiston helding thgitwoboar d,

ends of gaEAlmsdulsRoEeder pi St mic ARG O RRRRTURE Rog e y o g o
por ti ong, of . £ARGH a%bc rotdisde @16, AN al @G iopAbmIRAUh 6Ru1€ Ithic ARLIvVEC

gl 8
def ne a treceptacl eego’r recei w%g a ‘portion oIf:( a mati ng connector therein,

t _ho conttdls br pjectingporticiHse ofSthemetdl shell U6)f (FIS 79nd secUnd termi nal s (36,
38) being contalned within the receptacle; an n outer insulatiyvc

d, I S
housi ng (18) FI&Sd#spehesytheythe hody preiens 36bof ierainals Qﬁa%rgthcm hg EQprigrminal

term nal (3 P d £ | -
*housi no Ay kit 4 g0 st 189130 coyolle N BOWRCr 4t S5 RES g0,
pai d i ks bom) FortishebE the 1eimihalg of thertwd SertnitidlirhoduldseB0RSE dikiis ewo diffeidmt ; sai d

first terniinal nodule (30) is disposed on'top of said second terninal 20
nodul e (sB&)edvipert patied. Asrshowaria tlyetgewmas thesatwWaplanetiye astticabplags) Ibise

ot veon EHreE SOSHES Puttioh i RbaBR dabubin Ve hoRhoBhke BRL{nfMenbl B, |
wher ei n 5aeMhMEios 2wk Mhivakien (s3%ry 88kiciiNGld 18eRe Righ@d)siBoaddl on (36b) 38Db)

that interconnects the contact and tail: portions thereof, the body portions
of sai d rhiniaturizativnsd dhmviarians gonagCtoT COBPoREls el the useof hietgrminalsi An

Send
out er housi 8 onnect of st aim 1 erejn.one, .0f .sal Lrst
and sec GHRPARARATFIFS, AriD SPNEE d3he PlosdihiatPedt of BE bReBigh Sy Fuff gt
Ext endi Rg Ipﬁa?iﬁbﬁfah@ @hﬁﬂﬁ - e®oay BBRioRE oftlederhin St indigfelddt plahedatAldesi2@D4
second ternzinal nodul es (30, 32) includes at |east one cavity (42)

di sposechdrizentai §pacheybetweei thetgdy portiops of tegpinalsaf thedop tenminal les andohg
ternningl nodules (30,.f'?2) may.be 5 interen~ agcd.to her. 4 _..T
connect WH@F}#%" elji‘f HW %Eebﬂ’(vfdl)eﬂ} ﬁ??&té Sg’?tﬂi‘eetgg}mglnbeo #¢gons!
mount | NGafl ?51’&6?439&1 §&irdd eayiditindeARdy B@Gﬁt?sﬂ%&, Whi€l Fily QBRI iBiNe RRRARE of the

a

pol ygon avity. 5. xhe connector” of ela:.im1, whéerein each of said first
and seconcralbinmpedahcenafdbe eenne8®r. 32) i ncl ude cantil evered portions (44)

that extend f rdl.y therefram the first. and second ' ul e
cantil evered mldhés?azﬁﬁ h‘b“éﬁ%?g“ %"é%ra °§§}5;’{‘ gefn?%ﬁ%{aea%hg%ﬁ%ﬂegrﬁd

suppor t i gmialsBd, B8 Shay B Admpéttarld fodfdd £ERraslank 6f mdtak ilhwiardiaeh cafriez| ai m
5, wherelLa sad first and second tram nal .contact portions (3C-a, 368a), are
r espect i s5pPOpdihe-two saislof serminals 36,3 Srmayshe daapekeshtierent lepstigns Rpdhg eamer .

. Can t I.l e"s‘iﬁﬁ%%‘@ rshcl)ons Ti'lé1 @rming},quulgg 30,'_';Z’;Z-‘{h_x.‘c;z'}.féngegi,next,. with each set.of terminals =

being inserted into two respective molds. Molten ;l;')"ll"cistic, or another dielectric or insulative

material is then injected into the cavities of the mg'}'ds, and this material contacts and flow
around desired portions of the terminal sets 36, 381n a desired manner. The terminals are
divided into two different sets, each of which has ; ':x'educed number of terminals compared to
all of the terminals in the connector. Thué, the te:r.f,.ﬁinals. may be spaced closer together and
better retained in place during the molding process and their cantilevered structure will not
adversely affect the forming of the connector, because it is held in place.

The terminal modules 30, 32 may be sei;aréied from a common, or individual carrier

strips, and then assembled together with their respective projections and cavities mating with



7. TJ~e conrrcctor of claim2, wherein said first and second termnal tail
portions (26) lie in a common plane. 8. The connector of ﬁl@ﬁﬁé wher Ei n
said.first metal shell (1 b) includes at |east one projecti‘omd>s 901& hat
extends therefromand said body portion (18) is nolded over the first

shell projection (Sb). 9. The connector of claim8, v~rherein said first
net al sigaeh other) TheWterastabshedlicénia thansippbied tmithe s mind arodale eamtitevetedr ef r om

the first shell, .pr.0iection (Sh), and secand:projection ((56) being spaced
bpart { PORTDSH BEREF § ookt @Rty AR RO RIS SRbieaty Hasabd B b
said fir lthdEH i : oack ' j 4

connect g r%I;M())lfa rb?}i;lla m @&%g?gé}:@;% f |r$§]§@? gsrrﬁqblglgf? %?r%lgﬁllng %?%l%)e)rﬁ?%ué%@és a
recess (38jhefshelhd8 anh ereebmminnis 36238 Thebod)y portion D& imaypakiliasttde), ekteati udes a

recess (58) 11 1 0, ~~~J~ 2004 forned therein, said first shell projection
(56) beidaynrtadhs loer lgvel efthe femyinal dal pestians 29, 38b§0ias to wewdain gy mand sai d

first s i i ihng. received within 5.said second
teTm r~gﬁlnﬁ%%ﬁﬁg%ggégg&%%%%ﬁ@?@%g'tﬁc%r? r?glg%%%’)rrono? w%%lg{l ?ﬁaid wherei said
first tetani Masfly,(adGxtirve] stdechaniheon ol | #ag tHehti)apbliad thabisait kaRRREkaIRAI d
contact portions &36a and tail portions (26) together, the first térninal

cont act Sperariedhy the bagy petiendSragdivwhich eitends appumdotinthe body portiont18 afithe i nal
bodyg porcéléﬁ&goﬁg?ﬁgqgssgﬁ%}iﬁpgs@gtl%p a second pl ane,~different than the ;-

firstpla _ ~tefm nal body portions (26b) being spaced
apart from edeipofthiity, avsKEIPEIR 3, SRiptedeht Bivedtfinavbe TREEHIR0 (itfhtaidthe
intervecting spaces, portions of the intervening spaces being filled with
mat er i alterpgngls pf o diffmensial pair terminal settin prerien aligmnend ity gnsuze pragier. capaitiverhe

t f clai 1, wh i.n .sai hel' t er; nal 38 | i ncl ude bod
ot Sl L34, LD B R T b S, o
(3aa) a'ﬂ‘ii-ohgtl) theRhbABS Thaka ethBaBiagts sRHEN! mﬁmmre%ﬁﬁl@g.ﬁieﬂﬁﬁk 38a

portions (3bb) are aligned in a comon.plang and are fi~rthe~- spaced apart
froxta digehong the sunfraernithesbotipre tamminel plosinte. Bddifferentielosigreal datnfinadit émch
other by interyening,spocas, .and said second.term nal mydyl e housing is
mol ded é‘r“%ﬁi@f piedng teriadlr d"‘@&&‘dﬁﬁlet“é‘?ﬁi‘ﬂf “"t‘é'tﬁﬁ‘t“a't':‘ﬁ" o T4 Sh &SR8 " and

bet ween p%ﬁrﬁ%ﬁ%;m e BRIt OXhsPvd lefAfnals3RO dpaes Bpdrh@bmidigh bikkeineeni ng
spaces therebetween are filled with taterial: fromwhich said second

t er mi nalfroms & pesogiated graundoierrainal 36e3FIGhY) thatgn suppertsd by thelopiterminal wiashuds n at

< onal  tapRerR il el MRl e R bR feg b R B o

circuit cegRflfhe dffige gioﬁfl@f@mxiaab65&aﬂahgskef'tﬁfa‘iceﬁbﬁﬁemgelieeﬂhte%e_ttwb0 and

spaced apart fromeach other in said first term nal nodule housing, and at
| east oéfferentialisigngbieyninals. (Thersind sesylt cE8his puprgemenBisithet andmaginaty tigsglei at ed

with sai i f _di f\f. t hakw.8i.gn errnirtals and for.c ecting.to art
associ at O L enftedlif i Rid ol Rt elsBah o firlitomy R R,
t er mi nalbod Puttiont 36D that edicSd 0&tidalbnattad pngle Hah thes@mbrtpbdiohs, byavayordnd e
(32)Y, said associated ground term nal Jies-above and spaced apart from said

i f er efPRATt Bargibandites phapin Bat Glls bemtervering npinea betiern tiydnaninaldiodyai o~ 12—~ =~ -

cont aet TgBERo L BofeAc B B b oSl R B SARS JS R B0 e
+, RnTU 6,280,209, issued August 28, 2001 to Molex Incorporated, the assignee of the present
invention aud the disclosure of which is hereby -inéé'rporated by reference.
It will be understood that the invention maybe embodied in other specific forms
without departing from the spirit thereof. The }J'ré,s",e‘ht_examples and embodiments, therefore,
are to be considered in all respects as illustraﬁvé and not restrictive, and the invention is to be

limited only by the claims.
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said first temunal module (30) is disposed on top of said second tenmna]

20 module (32) when said first and second terminal modules (30, 32) are intercngaged
) togcther such that sa:d ﬁ:st terminal tail portions lie between said second terminal tail
T portions.’
2. The connector of claim 1, wherein each of said terminals (36, 38) includes a body

portion (36b, 38b) that interconnects the contact and tail portions thereof; the body

portions of said first and second terminals (36, 38) being enclosed within said outer
housing (18).

The connector of claim 1, wherein one of said first and second terminal modules (30

32) includes at ]east one post (40) extending therefrom and the other of said first and
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4, The comnector of claim 3, wherein the post (40) includes at least one polygonal
mounting post and said cavity (42) includes a complementary shaped polygonal
cavity.

5. The connector of claim 1, wherein each of said first and second terminal modules (30,
32) include cantilevered portions (44) that extend forwardly therefrom, the first and

) second texminal module cantilevered portions (44) being spaced apart from each other
and supporting said first metal she)l (16) thereon.

6. The connector of claim 5, wherein said first and secon terminal contact portions
(36a, 368a) are respectively partially molded in said first and second terminal module
cantilevered portions (44).

7. The conncector of claim 2, wherein said first and second terminal tail portions (26) lie

in a common plane.

8. The connector of claiw 1, wherein said first metal shell (16) includes at Jeast one
) projection (56) that extends thcreﬁom and saxd body poruon (18)is ‘molded over the
AR first shell projection (56).
9. The connector of claim 8, wherein said first metal shell (16) includes a second

projection (56) that extends therefrom, the first shell projection (56) and second
projection (56) being spaced apart from each other, and said body portion (18) being
molded over both said first shell projection (56) and second projection (56).

| 10.  The connector of claim 9, wherein said first terminal module (30) includes a recess

(58) formed therein and said second terminal module (32) includes a recess (58)
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&100/&- ()- ?mwéﬁ?g hatinterepnngctispidigontact portions (3 a) and tail pomons 26) together, the

first terminal contact portions (36a) extending in a first plane, and the first tefminal
body portions (36b) extending in a second plane, different than the first plane, and
5 said first terminal body portions (26b) being spaced apart from each other widthwise
of said first terminal module (30) by intervening spaces, portions of the ntervening
spaces being filled with material (64) from which said first terminal housing is made.

12. The connector of claim 11, wherein said second terminals (3%) also include body
| portions (36b) that interconnect said second terminal contact povtions {38a) and taii
portions (26) together and the second terminal body portions (36b) are aligned in a
common plane and are further spaced apart from each other within said common

5 rlane and are separated froms each other by intervening spaces, and said second

terminal module housing is molded over portions of said second terminal contact
portions (368) and between said second terminal body portions (36b) such that the
intervening spaces therebetween are filled with material from which said second
terminal modulce (32) is molded.

'13. The connector of claim 1, Wherein at least two of said first tér:migal:@%) 'incl'ué‘e a
pair of differential signal terminals for connecting 1o a differential signal circuit on the
circuit board, the differential signal terminals lying adjacent to and spaced apart from
each other jn said first terminal module housing, and at least one of said second

5 ' terminals (38) being a ground terminal associated with said pair of differential signal
terminals and for connecting to an associated ground circuit on said circuit board,
whereby, when said first termina) module (30) is disposed on top of said second
terminal module (32), said associated ground terminal Jies above and spaced apart
from said differential signal teﬁm‘na]s to form a triangular arrangement of said
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